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Description

Technical Field

[0001] The present invention relates to the field of the
electrical components, in particular to an alternating cur-
rent (AC) motor controller and a laminated busbar as-
sembly used in the battery operated electric vehicles,
and manufacturing method of the laminated busbar as-
sembly. The present application is based upon Chinese
utility patent application No. CN201610223280.1 filed on
April 11, 2016.

Background

[0002] The battery operated electric vehicles have
been widely used in the places with high environmental
requirements such as tourist attractions etc. because
they derive power without burning gasoline, and thus are
environment friendly and cause low-pollution. Currently
available battery operated electric vehicles are provided
with an AC motor controller which is used to convert the
direct current (DC) power output from the storage battery
into three-phase AC power and drive the motor.
[0003] The printed circuit board (PCB) is indispensable
and widely used in the electric field. The substrate is pro-
vided with some built-in wirings, and pad hole groups are
arranged on the wirings. Different electronic elements
are arranged and soldered to the pad holes to form var-
ious kinds of PCBs for different uses.
[0004] Taking the AC motor controller used in the bat-
tery electric vehicle as an example, the AC motor con-
troller is used to convert the DC power output from the
storage battery into three-phase AC power and drive the
motor. An AC motor controller in the prior art includes a
substrate. The substrate is provided with a first DC power
supply terminal, a second DC power supply terminal, and
a current output terminal. A plurality of first controllable
switching elements are connected between the first DC
power supply terminal and the current output terminal. A
plurality of second controllable switching elements are
connected between the current output terminal and the
second DC power supply terminal. Other circuit elements
of the circuit may also be arranged on the substrate ac-
cording to the requirements of power supply. The first
DC power supply terminal, the second DC power supply
terminal, the current output terminal, and the substrate
are electrically connected with each other by configuring
copper-pour blocks. The first controllable switching ele-
ment, the second controllable switching element, and the
circuit elements of the circuit are electrically connected
to the substrate by plugging in one by one and tin sol-
dering while the IGBT is fixed to the substrate by bolts.
[0005] In the available installation and manufacturing
process of substrates, because the insertion of elements
is performed by plugging in the elements one by one,
then proceeding with tin soldering, the insertion process
is time-consuming and laborious, which makes it difficult

to improve the production efficiency of the assembly and
processing of substrates. Moreover, the extensibility of
the busbar of the driving substrate is poor.
[0006] US patent US6283769 discloses an electric
connecting box which is provided that has excellent con-
necting reliability between a printed circuit board and a
bus-bar laminated body. The electric connecting box in-
cludes a bus-bar laminated body including a bus-bar and
an insulating base material, a printed circuit board elec-
trically connected therewith, and a connecting block. The
connecting block is configured to hold connecting termi-
nals by partially molding a plurality of connecting termi-
nals in a resin insulator block. The first end of each con-
necting terminal protrudes from the resin insulator block
and is soldered with a conductor on one side of the printed
circuit board. The second end of each connecting termi-
nal is fixed to a connecting area on a side of the bus-bar
laminated body.
[0007] US patent US6538878 discloses a bus bar as-
sembly which comprising a high power transistor module
directly mounted to a bus bar. The bus bar has the im-
proved solderabilty of the results by forming a soldering
island in the bus bar at predetermined points thereof. The
soldering island comprises a central soldering opening,
which receives the soldering pin, and a plurality of thermal
barrier openings distributed around the soldering open-
ing.

Technical problems

[0008] The first purpose of the present invention is to
provide a laminated busbar assembly with high produc-
tion efficiency, good expansibility, and wide application.
[0009] The second purpose of the present invention is
to provide an AC motor controller with high degree of
modularization and high production efficiency.
[0010] The third purpose of the present invention is to
provide a manufacturing method of the laminated busbar
assembly with high production efficiency.

Technical solutions

[0011] In order to realize the first purpose of the present
invention, the present invention provides a laminated
busbar assembly according to claim 1.
[0012] Further, the laminated busbar assembly also in-
cludes an avoiding hole group. The avoiding hole group
is arranged on the each of the positive metal plate, the
negative metal plate, the output current metal plate, and
the insulation layer group. The first pin, the second pin,
and the third pin pass through the avoiding hole group.
[0013] Further, the laminated busbar assembly also in-
cludes an insulation plate. The insulation plate, the sub-
strate, the positive metal plate, the negative metal plate,
the output current metal plate, and the insulation layer
group are arranged in a laminated manner. The insulation
plate is located at the outermost end away from the sub-
strate. The avoiding hole group is also configured on the
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insulation plate.
[0014] Further, the first pin, the second pin, and the
third pin are configured on one side of the avoiding hole
group.
[0015] Further, the laminated busbar assembly also in-
cludes a positive bus plate. The positive bus plate is pro-
vided with a fourth pin. The fourth pin passes through the
first pad hole and adjoins the first connecting part. The
laminated busbar assembly also includes a negative bus
plate. The negative bus plate is provided with a fifth pin.
The fifth pin passes through the second pad hole and
adjoins the second connecting part. The laminated bus-
bar assembly also includes an output bus plate. The out-
put bus plate is provided with a sixth pin. The sixth pin
passes through the third pad hole and adjoins the third
connecting part.
[0016] Further, the first pin and the first pad hole are
configured in an interference fit. The second pin and the
second pad hole are configured in an interference fit. The
third pin and the third pad hole are configured in an in-
terference fit.
[0017] Further, the positive bus plate is provided with
first protrusion portions between the fourth pins. The neg-
ative bus plate is provided with second protrusion por-
tions between the fifth pins. The output bus plate is pro-
vided with third protrusion portions between the sixth
pins.
[0018] In order to realize the second purpose of the
present invention, the present invention provides an AC
motor controller which includes a laminated busbar as-
sembly, a controllable switching element assembly, and
a filter element assembly. The laminated busbar assem-
bly includes a substrate which is provided with a pad hole
group. A pad hole group is electrically connected to cop-
per pour in the substrate to form the wirings. The pad
hole group includes a first pad hole, a second pad hole,
and a third pad hole, characterized in that the positive
metal plate is provided with a first pin. The positive metal
plate is arranged on a first side of the substrate. The first
pin passes through the first pad hole. A first connecting
part is configured at the second side of the substrate by
the first pin. The negative metal plate is provided with a
second pin. The negative metal plate is arranged on the
first side of the substrate. The second pin passes through
the second pad hole. A second connecting part is con-
figured as the second side of the substrate by the second
pin. The output current metal plate is provided with a third
pin. The output current metal plate is arranged on the
first side of the substrate. The third pin passes through
the third pad hole. A third connecting part is configured
at the second side of the substrate by the third pin. The
substrate, the positive metal plate, the negative metal
plate, and the output current metal plate are arranged in
a laminated manner. The first connecting part is connect-
ed to the third connecting part. The second connecting
part is connected to the third connecting part. The first
connecting part is connected to the second connecting
part. A controllable switching element assembly is con-

nected between the first connecting part and the third
connecting part. A controllable switching element assem-
bly is connected between the second connecting part
and the third connecting part. The filter element assembly
is connected between the first connecting part and the
second connecting part.
[0019] In order to realize the third purpose of the
present invention, the present invention provides a man-
ufacturing method of the laminated busbar assembly
which includes a substrate, a positive metal plate, a neg-
ative metal plate, and an output current metal plate. The
substrate is provided with a pad hole group. The pad hole
group is electrically connected to copper pour in the sub-
strate to form the wirings. The pad hole group includes
a first pad hole, a second pad hole, and a third pad hole.
The positive metal plate is provided with a first pin. The
positive metal plate is arranged on a first side of the sub-
strate. The first pin passes through the first pad hole. A
first connecting part is configured at the second side of
the substrate by the first pin. The negative metal plate is
provided with a second pin. The negative metal plate is
arranged on the first side of the substrate. The second
pin passes through the second pad hole. A second con-
necting part is configured at the second side of the sub-
strate and is provided with corresponding to the second
pin. The output current metal plate is provided with a third
pin. The output current metal plate is arranged on the
first side of the substrate. The third pin passes through
the third pad hole. A third connecting part is configured
at the second side of the substrate by the third pin. The
substrate, the positive metal plate, the negative metal
plate, and the output current metal plate are arranged in
a laminated manner. The first connecting part is connect-
ed to the third connecting part. The second connecting
part is connected to the third connecting part. The first
connecting part is connected to the second connecting
part. The present invention is characterized in that the
manufacturing method of the laminated busbar assembly
includes: a positive metal plate laminated on the sub-
strate, wherein the first pin is inserted into the first pad
hole; a negative metal plate laminated on the positive
metal plate, wherein the second pin is inserted into the
second pad hole; the output current metal plate laminated
on the negative metal plate, wherein the third pin is in-
serted into the third pad hole. The reflow soldering is
simultaneously performed between the first pin and the
first pad hole, the second pin and the second pad hole,
the third pin and the third pad hole.

Advantages of the present invention

[0020] The present invention provides an AC motor
controller, a laminated busbar assembly and a manufac-
turing method thereof. The first pin of the positive metal
plate, the second pin of the negative metal plate, and the
third pin of the output current metal plate pass through
the pad hole group on the substrate from the same side.
The second side of the substrate is provided with a first
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connecting part, a second connecting part, and a third
connecting part, respectively. The substrate, the positive
metal plate, the negative metal plate, and the output cur-
rent metal plate are arranged in a laminated manner.
Therefore, in the assembly process of the electronic con-
trol device based on the laminated busbar assembly, a
plurality of different circuit elements of the circuit, the pos-
itive metal plates, the negative metal plates, and the out-
put current metal plates can be laminated and com-
pressed at the same time, and respective preset pin can
pass through the respective preset pad hole group of the
substrate at the same time, then the assembly and sol-
dering of electronic control device based on laminated
busbar assembly can be completed by a one-off reflow
soldering process. The laminated busbar not only can
provide a network with large current, but also can be
mass produced using automation equipment, thereby
greatly improving the production efficiency, and a strong
expansibility and wide use can be realized.
[0021] In addition, the insulation layer group may be a
separate insulation piece or an insulation coating cover-
ing on the substrate, positive metal plate, negative metal
plate, or output current metal plate. Because the sub-
strate, the positive metal plate, the negative metal plate,
and the output current metal plate all have electrical con-
ductivity, the breakdown by current and short out of circuit
between adjacent plates can be effectively avoided by
providing the insulation layer group on one side of each
of the substrate, the positive metal plate, the negative
metal plate, and the output current metal plate. Mean-
while, the external elements of circuit element can be
prevented from breakdown and short circuit, thereby pro-
tecting the circuit. Moreover, the intervals of plates do
not need to be controlled in the compressing process,
thereby improving the production efficiency.
[0022] Additionally, by configuring the avoiding hole
group, the first pin, the second pin, or the third pin directly
passes through the positive metal plate, the negative
metal plate, or the output current metal plate before pass-
ing through the substrate without detour, so that the wir-
ing of circuit is more convenient. Besides, the avoiding
hole has a function of positioning the pin in a sense, there-
by improving the stability in the process of assembling
and compressing and the yield, effectively.
[0023] In addition, the insulation plate can prevent the
external circuit element, the positive metal plate, the neg-
ative metal plate, and the output current metal plate from
being broken down and shorted out, thus avoiding dam-
ages to the circuit, and the insulation plate has a pres-
sure-proof and protection function for the laminated bus-
bar assembly. The pins of the external circuit element
can pass through the avoiding hole group of the insulation
plate directly, then pass through the avoiding hole groups
of the positive metal plate, the negative metal plate, the
output current metal plate, and the insulation layer group,
and finally pass through the pad hole group of the sub-
strate to form the connection of circuit.
[0024] Moreover, taking the positive metal plate as an

example, in the production process of the positive metal
plate, the holes of positive metal plate are formed hole
through the process of stamping or milling, drilling and
so on. The protrusion portion of the edge contour of the
hole extends toward the hole. The first pin is formed by
bending the protrusion portion of the edge contour. In the
process of stamping or milling and drilling, the holes are
directly configured as avoiding holes, so another trepan-
ning process is not needed and the production efficiency
is effectively improved.
[0025] In addition, the positive bus plate and the neg-
ative bus plate serve as the current input terminal. The
output bus plate serves as the current output terminal.
The positive bus plate, the negative bus plate, and the
output bus plate can pass through the pad hole to pro-
ceed tin soldering with the substrate. That is to say, when
the lamination, compressing, and installation of the lam-
inated busbar assembly are performed, the positive bus
plate, the negative bus plate, and the output bus plate
can be laminated and compressed concurrently, so the
process is optimized and the efficiency is improved.
[0026] Further, as a result of the interference fit be-
tween the first pin, the second pin, the third pin and the
pad hole group, the positions among the plates are rel-
atively fixed after the compressing and assembling proc-
ess, and the relative position between the first pin, the
second pin, the third pin and the pad hole group is also
fixed, so the processing efficiency of the tin soldering in
the subsequent step, the stability, and the yield are im-
proved.
[0027] Further, taking the positive bus plate as an ex-
ample, when the fourth pin of the positive bus plate is in
interference fit with the pad hole group of the substrate,
each of the metal plates between the positive bus plate
and the substrate are compressed and fixed by the first
protrusion portion, so the structure of the laminated bus-
bar assembly is more compact and stable, and the oc-
currence of rosin joint can be avoided.
[0028] Further, the first pin of the positive metal plate,
the second pin of the negative metal plate, and the third
pin of the output current metal plate pass through the pad
hole group of the substrate from the same side, and form
the first connecting part, the second connecting part, and
the third connecting part, respectively. The substrate, the
positive metal plate, the negative metal plate, and the
output current metal plate are arranged in a laminated
manner. By doing so, in the assembling process of the
electronic control device based on the laminated busbar
assembly, a plurality of different circuit elements, the pos-
itive metal plate, the negative metal plate, and the output
current metal plate can be compressed concurrently, so
the respective pins can pass through the pad hole group
of the substrate concurrently, then the assembling and
soldering of electronic control device based on laminated
busbar assembly is completed by a one-off tin soldering
process. Therefore, the laminated busbar assembly has
a strong expansibility, greatly improves the production
efficiency, and is widely used.
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[0029] Further, merely a lamination of the positive met-
al plate, the negative metal plate, and the output current
metal plate is required in the manufacture of the laminat-
ed busbar assembly, and the corresponding first pins,
second pins or third pins are concurrently inserted into
the pad hole group of the substrate, then the one-off re-
flow soldering is performed. Therefore, the manufactur-
ing steps are greatly reduced compared with the manu-
facturing steps of the busbar available now, so the pro-
duction efficiency is greatly improved and the laminated
busbar assembly can be widely used.

Brief Description of the Drawings

[0030]

FIG. 1 is a structural view of an AC motor controller
according to an embodiment of the present inven-
tion.
FIG. 2 is a structural view from another angle of the
AC motor controller according to an embodiment of
the present invention.
FIG. 3 is an exploded view showing the structure of
an AC motor controller according to an embodiment
of the present invention.
FIG. 4 is an exploded view showing the structure of
a laminated busbar assembly according to an em-
bodiment of the present invention.
FIG. 5 is an exploded view showing the structure of
a part of components of the AC motor controller ac-
cording to an embodiment of the present invention.
FIG. 6 is an exploded view showing the structure of
a combined power transistor assembly in the AC mo-
tor controller according to an embodiment of the
present invention.
FIG. 7 is an exploded view showing the structure of
a capacitor array.
FIG. 8 is a structural view of a part of components
of the capacitor array.
FIG. 9 is an enlarged view of B in FIG. 7.
FIG. 10 is an enlarged view showing the connection
relationship of a positive copper plate, a negative
copper plate, and a transverse plate in the capacitor
array according to an embodiment of the present in-
vention.
FIG. 11 is a structural view of a part of components
of the capacitor array in the AC motor controller ac-
cording to an embodiment of the present invention.
FIG. 12 is another exploded view showing the struc-
ture of the AC motor controller according to an em-
bodiment of the present invention.
FIG. 13 is a partially enlarged view of A in FIG. 1.
FIG. 14 is an electrical schematic view of the AC
motor controller according to an embodiment of the
present invention.

[0031] The present invention will be described in detail
below with reference to the drawings and embodiments.

Detailed Description of the Embodiment

[0032] FIG. 1 shows a structural view of an AC motor
controller. The AC motor controller includes a laminated
busbar assembly 1, an input bus plate 2, an output bus
plate 3, and a circuit element 4. The function of the AC
motor controller is to convert the DC current input into an
AC output through a controllable switching element such
as power transistor, so as to supply power to the drive
motor.
[0033] The difference between the laminated busbar
assembly 1 of the embodiment and the existing busbar
is that the laminated busbar assembly is formed by lam-
inating multiple layers of metal plates, the pins of respec-
tive metal plate pass through avoiding holes of another
metal plate and finally reach the position of a pad hole
group of the substrate.
[0034] FIG. 2 shows a structural view from another an-
gle of the AC motor controller. The circuit element 4 in-
cludes a combined power transistor module 400 and a
capacitor array 500. The combined power transistor mod-
ule 400 is a controllable switching element module. The
capacitor array 500 is a filter element module. After the
laminated busbar assembly 1 is assembled, the corre-
sponding pins of the combined power transistor module
400 and the corresponding pins of the capacitor array
500 may pass through the avoiding hole group of the
laminated busbar assembly 1, and eventually pass
through the pad hole group of the substrate to realize the
connections of the circuit.
[0035] As shown in FIG. 3, similar to the combined
power transistor module 400 and the capacitor array 500,
the corresponding hard parts of the input bus plate 2 and
the output bus plate 3 pass through the avoiding holes
of the laminated busbar assembly 1 and reach the pad
hole group of the substrate to realize the connections of
the circuit.
[0036] FIG. 4 is an exploded view showing the struc-
ture of the laminated busbar assembly. The substrate
110 is the base of the laminated busbar assembly. Pad
hole groups are arranged on the substrate 110. The pad
hole groups are connected to each other through copper
pour in the substrate to form electrical connection of the
circuit. The pad hole groups include a plurality of first pad
holes 111, a plurality of second pad holes 112, and a
plurality of third pad holes 113.The plurality of first pad
holes 111, the plurality of second pad holes 112, and the
plurality of third pad holes 113 are evenly and straightly
arranged on the substrate 110, so it is easy to position a
plurality of modularized elements or the pins of the cur-
rent bus plate in the insertion, and more positions are
provided for elements to be soldered.
[0037] Taking the tin soldering working surface of the
pad of the substrate 110 as a reference top surface, the
first side (below the substrate) of the substrate 110 from
top to bottom is successively laminated with first insula-
tion piece 151, positive metal plate 120, second insula-
tion piece 152, negative metal plate 130, third insulation
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piece 153, output current metal plate 140, fourth insula-
tion piece 154, and insulation plate 160. In the embodi-
ment, first insulation piece 151, the second insulation
piece 152, third insulation piece 153, and fourth insulation
piece 154 forms the insulation layer group of the present
embodiment. The insulation layer group, the positive
metal plate 120, the negative metal plate 130, the output
current metal plate 140, and the insulation plate 160 are
correspondingly provided with a plurality of avoiding
holes. The avoiding holes on each plate and the insula-
tion layer group form the avoiding hole group of the
present embodiment. Optionally, the insulation layer
group may also be an insulation clad layer plated on the
positive metal plate 120, the negative metal plate 130,
and/or the output current metal plate 140.
[0038] A plurality of first pins 121 are arranged on the
positive metal plate 120. The plurality of first pins 121 are
arranged perpendicular to the positive metal plate 120.All
of the first pins 121 respectively pass through first avoid-
ing hole 171 of the first insulation piece 151 above them,
and then continue to pass through the first pad hole 111
of the substrate 110. After the first pins 121 pass through
the first pad holes 111 and reach the second side of the
substrate 110, a first connecting part is configured at the
second side of the substrate by the first pin 121.
[0039] A plurality of second pins 131 are arranged on
the negative metal plate 130 and are perpendicularly up-
ward to the negative metal plate 130.All of the second
pins 131 successively pass through third avoiding holes
173 of second insulation piece 152, second avoiding
holes 172 of the positive metal plate 120, and first avoid-
ing holes 171 of the first insulation piece 151 above the
second pins, and finally pass through the second pad
holes 112 of the substrate 110.The second pin 131 pass-
es through the second pad hole 112 and reaches the
second side of the substrate 110. A second connecting
part is configured at the second side of the substrate by
the second pin 131.
[0040] A plurality of third pins 141 are arranged on the
output current metal plate 140 and perpendicularly up-
ward to the output current metal plate 140. All of the third
pins 141 successively pass through the fifth avoiding
holes 175 of the third insulation piece 153,the fourth
avoiding holes 174 of the negative metal plate 130, the
third avoiding holes 173 of the second insulation piece
152, the second avoiding holes 172 of the positive metal
plate 120,the first avoiding holes 171 of the first insulation
piece 151 above the third pins 141,and finally pass
through the third pad holes 113 of the substrate 110.The
third pin 141 passes through the third pad hole 113 and
reach the second side of the substrate 110.A third con-
necting part is configured at the second side of the sub-
strate by the third pin 141.
[0041] Pieces made of insulation materials are ar-
ranged between the positive metal plate 120, the nega-
tive metal plate 130, and the output current metal plate
140, so pairwise electrical conduction among them which
may destroy the arrangement of the circuit can be pre-

vented. The first connecting part of the first pin 121, the
second connecting part of the second pin 131, and the
third connecting part of the third pin 141 may be connect-
ed to each other through an intermediate substance such
as a power transistor, a capacitor etc.
[0042] The fourth insulation piece 154 and the insula-
tion plate 160 are successively arranged below the output
current metal plate 140. Seventh avoiding holes 177 are
arranged on the fourth insulation piece 154.Eighth avoid-
ing holes 178 are arranged on the insulation plate 160.
Similarly, the power transistor element and the filter ca-
pacitor etc. may be arranged at the lower side of the
insulation plate 160.The pins of the power transistor el-
ement and the filter capacitor element may pass through
the avoiding hole group and finally reach the pad hole
group of the substrate 110 to be electrically connected
to the first connecting part of the first pin 121, the second
connecting part of the second pin 131, or third connecting
part of third pin 141.
[0043] Besides, the pins of the metal plate are ar-
ranged on a side of the corresponding avoiding holes.
Taking the positive metal plate 120 as an example, the
processing procedure of first pin 121 is as follows. First,
a machine tool is used to perform the process of material
removing, such as a stamping process or a milling, drilling
process etc. so as to form a through hole on the positive
metal plate 120. The edge of the through hole is partially
same as the contour of the first pin 121. Then the edge
of the contour is bent to protrude from the positive metal
plate to form the first pin 121. If the contour of the second
avoiding hole 172 is generated while the contour of the
first pin 121 is processed in the material removing pro-
cedure, the additional processing procedure of the avoid-
ing hole may be saved.
[0044] FIG. 5 is an exploded view showing the struc-
ture of the components of the AC motor controller ex-
cluding laminated busbar assembly 1.
[0045] The input bus plate 2 includes a positive bus
plate 210 and a negative bus plate 220. In the present
embodiment, a metal copper busbar may be used as the
bus plate.
[0046] An upper part of the positive bus plate 210 is
provided with fourth pins 211 aligned in a row. A lower
part of the positive bus plate 210is provided with a pos-
itive input terminal 212.An upper part of the negative bus
plate 220 is provided with fifth pins 221 aligned in a row.
The lower part of the negative bus plate 220 is provided
with a negative input terminal 222. The positive input ter-
minal 212 and the negative input terminal 222 are the
input terminals of direct current (DC). The input terminal
is electrically connected to the battery and receives pow-
er from the battery.
[0047] The output bus plate 3 includes U-phase output
bus plate 310, V-phase output bus plate 320, and W-
phase output bus plate 330. The sixth pin 301 of the out-
put bus plate 3 includes U-phase sixth pin 311, V-phase
sixth pin 321 and W-phase sixth pin 331.
[0048] A first protrusion portion 213 is arranged be-
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tween every adjacent fourth pins 211 on the positive bus
plate 210.A second protrusion portion 223 is arranged
between every adjacent fifth pins 221 on the negative
bus plate 220. A third protrusion portion 34 is arranged
between every adjacent sixth pins 301 on the output bus
plate 3. The first protrusion portion 213, the second pro-
trusion portion 223, and the third protrusion portion 34
play a role of positioning among the plates between the
input bus plate 2, the output bus plate 3, and the substrate
110, so the situation where misplacement of pins is
caused due to warpage of plates and thus resulting in
rosin joint of the pad hole group in the soldering can be
prevented.
[0049] An upper part of U-phase output bus plate 310
is provided with U-phase sixth pins 311 aligned in a row,
and a U-phase bus terminal (not shown) is connected to
a side of the U-phase output bus plate 310. An upper
part of V-phase output bus plate 320 is provided with V-
phase sixth pins 321 aligned in a row, and a V-phase bus
terminal (not shown) is connected to a side of the V-phase
output bus plate 320. An upper part of W-phase output
bus plate 330 is provided with W-phase sixth pins 331
aligned in a row, and a W-phase bus terminal (not shown)
is connected to a side of the W-phase output bus plate
330. The U-phase bus terminal, the V-phase bus termi-
nal, and the W-phase bus terminal are the output termi-
nals of three-phase AC electricity. The output terminals
are electrically connected to the motor.
[0050] The circuit element 4 includes three combined
power transistor modules 400, three capacitor arrays
500, and three control modules (not shown). The control
modules may be arranged on a control circuit board. The
control circuit board is provided with corresponding pins.
Then, the pins of the control circuit board successively
pass through the avoiding hole group and the pad hole
group and reach the second side of the substrate 110.
The pins of the control module are electrically connected
to the gate terminal of the control end of the combined
power transistor module 400, so the switching control of
the combined power transistor module 400 by the control
module is realized.
[0051] FIG. 6 is an exploded view showing the struc-
ture of the combined power transistor module 400. The
combined power transistor module 400 includes a plu-
rality of first power transistors 420 and a plurality of sec-
ond power transistors 430. An upper end of the first power
transistor 420 is provided with seventh pin 421. An upper
end of the second power transistor 430 is provided with
eighth pin 431.
[0052] The number of the first power transistor 420 and
the second power transistor 430 on the combined power
transistor module 400 may be increased or decreased
according to the demands of the AC motor controller, so
the operation of modularized assembly of the first power
transistor 420 and the second power transistor 430 may
be realized. The seventh pin 421 and eighth pin 431 of
the assembled combined power transistor module 400
are all located vertically upward, so the pins may pass

through the avoiding hole group and the substrate below
the laminated busbar assembly 1 (shown in FIG. 4) and
then reach the second side of the substrate to be elec-
trically connected to the first connecting part, the second
connecting part, or the third connecting part.
[0053] FIG. 7 is an exploded view showing the struc-
ture of the capacitor array 500. The capacitor array 500
includes a plurality of capacitor covers 510, a plurality of
capacitor holders 520, a plurality of capacitors 530, a
plurality of positive copper plates 540, and a plurality of
negative copper plates 550. The positive copper plate
540 is a first connector for connecting the positive termi-
nal of the capacitor 530. The negative copper plate 550
is a second connector for connecting the negative termi-
nal of the capacitor 530.
[0054] The capacitor holder 520 is designed for mount-
ing the capacitor 530 and an easier fixation of the positive
copper plate 540 and the negative copper plate 550.The
capacitor holder 520 includes a plurality of capacitor
grooves 521 and transverse plate 522 located on the
back side of the plurality of capacitor grooves 521.
[0055] The capacitor holder 520 of this embodiment is
provided with four capacitor grooves 521. The capacitor
grooves 521are used to place the capacitor 530. Four
capacitor grooves 521 are arranged in a column. The
groove surface of the capacitor groove 521 is an arc sur-
face. The radian of the groove surface is designed ac-
cording to surface curvature of the capacitor 530. There-
fore, not only the matching accuracy between the capac-
itor holder 520 and the capacitor cover 510 is effectively
improved, but the arc-shaped baffle formed between the
capacitor grooves 521 can also effectively prevent the
contact of the capacitors 530 in the same column.
[0056] The transverse plate 522 in the present embod-
iment is arranged on the second side (a side near the
side mounted with the negative copper plate 550) of the
end surface of the back side of the capacitor groove 521.
[0057] As shown in FIG. 7, FIG. 9 and FIG. 10, the first
side and the second side of the transverse plate 522 are
respectively provided with a first mounting groove 523
and a second mounting groove 527. The first mounting
groove 523 and the second mounting groove 527 are
side engaging grooves. The plate-shape positive copper
plate 540 and negative copper plate 550 are respectively
engaged on the first mounting groove 523 and the second
mounting groove 527, so that the positive copper plate
540 and the negative copper plate 550 are fixed in the
horizontal direction.
[0058] A connecting flat surface is located between the
transverse plate 522and the capacitor groove 521 of the
capacitor holder 520. The connecting flat surface is an
end surface of the back side of the capacitor groove
521.The connecting flat surface is provided with five po-
sitioning pins 525 arranged side by side and a plurality
of second heat dissipation holes 526. The second dissi-
pation hole 526 allows the capacitor groove 521to com-
municate with the connecting flat surface.
[0059] As shown in FIG. 7 and FIG. 11, a pair of sym-
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metrically arranged first fixing holes 524 are arranged in
the middle part of the transverse plate 522.The first fixing
holes 524 cooperate with the positive copper plate 540
and the negative copper plate 550 to realize the vertical
fixation of the positive copper plate 540 and the negative
copper plate 550.
[0060] As shown in FIG. 7, the capacitor cover 510 is
a seat for placing a plurality of capacitors 530 in a column
of capacitor holder 520. The capacitor cover 510 is made
of an insulation material. The capacitor cover 510 in this
embodiment is provided with capacitor seat 512 for plac-
ing a single capacitor 530. Each column includes four
capacitor seats 512 for accommodating four capacitors
530.
[0061] The bottom part of the capacitor seat 512 has
an arc-shaped bottom surface. The specific radian is con-
figured according to the surface curvature of the capac-
itor 530. A predetermined space is configured between
each of the capacitor seats 512 to effectively prevent two
adjacent capacitors 530 in the same column from con-
tacting each other. Two sides of each capacitor holder
520 are provided with separating plates 511. The sepa-
rating plate 511 effectively partitions the capacitor seats
512 of the adjacent capacitor holders520, so the capac-
itors 530 in adjacent columns can be prevented from con-
tacting each other. Also, the adjacent positive copper
plate 540 and negative copper plate 550 can be prevent-
ed from being breakdown and shorted out, thereby pre-
venting any damage to the circuit.
[0062] Referring to FIG. 7 and FIG. 8, FIG. 8 is a con-
nection diagram showing the relation of the capacitors
530. The first end of the positive copper plate 540 is a
plurality of first contact terminals 541 aligned in a row.
Since the transverse plate 522 on the capacitor holder
520 is located the side close to the negative copper plate
550, and the positive copper plate 540 should be fixed
on the transverse plate 522, a transverse extension por-
tion 543 is arranged between the positive copper plate
540 and the first contact terminal 541 to allow the first
contact terminal 541 to extend to the positive end of the
capacitor 530. A group of first heat dissipation holes 546
is arranged on the transverse extension portion543. A
fourth location hole 545 is further arranged on the trans-
verse extension portion 543. The first heat dissipation
holes 546 and the fourth location holes are all through
holes.
[0063] The second end of the positive copper plate 540
is a plurality of first pole pins 542 arranged in a column.
The first pole pin542 are located vertically and upward
to realize the connection with the laminated busbar as-
sembly 1 (shown in FIG. 4).
[0064] The first end of the negative copper plate 550
is provided with a plurality of second contact terminals
551 aligned in a row. The second end of the negative
copper plate 550 is provided with a plurality of second
pole pins 552 located vertically and upward. A plurality
of second pole pins 552 are arranged in array. The sec-
ond pole pins 552 are used to realize the connection with

the laminated busbar assembly 1 (shown in FIG. 2).
[0065] A plurality of capacitors 530 may be connected
between one positive copper plate 540 and one negative
copper plate 550 at the same time, which means that the
positive terminals of the plurality of connected capacitors
530 are connected with each other, and so do the neg-
ative terminals, namely, the plurality of capacitors 530
are connected in parallel. In other words, the capacitors
530 in the same column of the capacitor cap 510 are
connected in parallel. In this embodiment, each column
of the capacitor cap 510 is provided with four capacitor
seats 512, i.e. the number of capacitors connected in
parallel in each column of capacitor seats may be 0 to 4,
which is determined according to the conditions.
[0066] Referring to FIG. 8, FIG. 9, FIG. 10, and FIG.
11, FIG. 9 is a partial enlarged view of the transverse
plate 522 of FIG. 7, and FIG. 11 is a diagram showing
the mounting relations of the positive copper plate 540,
the negative copper plate 550, and the capacitor holder
520. The positive copper plate 540 and the negative cop-
per plate 550 are engaged with the first mounting groove
523 and the second mounting groove 527 at both ends
of the transverse plate 522, so that the positive copper
plate 540 and the negative copper plate 550 are fixed on
the transverse plate 522. Further, the positive copper
plate 540 is provided with a first location hole 544, the
negative copper plate 550 is provided with a second lo-
cation hole 553, and the transverse plate is provided with
a third location hole 524. A locating pin 560 passes
through the first location hole 544,the second location
hole 553, and the third location hole 524 to stabilize the
association among the positive copper plate 540, the
negative copper plate 550, and the capacitor holder 520
in a further step. Furthermore, a plurality of fourth location
holes 545 of the positive copper plate 540 are fitted with
the positioning pins 525 of the capacitor holder 520 in a
shaft-hole match for location, so the positive copper plate
540 is further fitted and located on the capacitor holder
520.
[0067] After the positive copper plate 540 and the neg-
ative copper plate 550 are mounted on the capacitor hold-
er 520, the first contact terminal 541 is located at the first
end of the capacitor groove 521, the second contact ter-
minal 551 is located at the second end of the capacitor
groove 521.
[0068] When the capacitor holder 520 is assembled
with the capacitor cover 510, the capacitor groove 521
at the first end of the capacitor holder 520is embedded
into the capacitor seat 512 together with the first contact
terminal 541 and the second contact terminal 551. Mean-
while, the first contact terminal 541 is in contact with the
positive terminal of the capacitor 530 in the capacitor seat
512, and the second contact terminal 551 is in contact
with the negative terminal of the capacitor 530.
[0069] In addition, since the transverse extension por-
tion 543 of the positive copper plate 540 overlaps with
the connecting flat surface of the capacitor holder 520,
the first heat dissipation holes 546 on the transverse ex-
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tension portion 543 are connected to the second heat
dissipation holes 526 of the positive copper plate 540 to
form heat dissipation through holes, so the capacitors
530 can have access to the exterior to realize heat dis-
sipation.

Example of the manufacturing method of the capacitor 
array

[0070] The manufacturing method of the capacitor ar-
ray is shown in FIG. 7 and FIG. 11. First, a capacitor
holder 520 is taken as a mounting foundation, the positive
copper plate 540 is engaged with the first mounting
groove 523 of the transverse plate, and the negative cop-
per plate 550 is engaged to the second mounting groove
527for location.
[0071] Then, the locating pin 560 passes through the
first location hole 544, the second location hole 553, and
the third location hole 524, so the fixation of the positive
copper plate 540, the negative copper plate 550, and the
transverse plate 522 is enhanced.
[0072] After that, one or more capacitors 530 are
mounted inside the capacitor groove 521 of the capacitor
holder 520 and elastically clamped by the positive copper
plate 540 and the negative copper plate 550 to complete
the connection of the positive and negative terminals.
[0073] Subsequently, the capacitor cover 510 is as-
sembled with the capacitor holder 520 to shield the ca-
pacitors 530.
[0074] Referring to FIG. 1, FIG. 12, and FIG. 14, FIG.
12 is an exploded view showing the structure of the AC
motor controller. Since the first pad holes 111, the second
pad holes 112, and the third pad holes 113 of the sub-
strate 110 are aligned in rows, and the fourth pins 211
of the positive bus plate 210, the fifth pins 221 of the
negative bus plate 220, the sixth pins 301 of the output
bus plate 3, the seventh pins 421 and the eighth pins 431
of the combined power transistor module 400, and the
first pole pins 542 and the second pole pins 552 of the
capacitor array 500 are all aligned in rows. The fourth
pins 211, the fifth pins 221, the sixth pins 301, the seventh
pins 421, the eighth pins 431, the first pole pins 542, and
the second pole pins 552 may all pass through the avoid-
ing hole group on the laminated busbar assembly, and
finally reach and pass through the pad hole group to re-
alize the required electrical connection with the first con-
necting part of the first pins 121, the second connecting
part of the second pins131, or the third connecting part
of the third pins 141.
[0075] Referring to FIG. 12 and FIG. 13, FIG. 13 is a
partially enlarged view of FIG. 1. Taking the fifth pin 221
of the negative bus plate 220 as an example, the fifth pin
221 passes through the avoiding hole groups of the in-
sulation plate 160, the output current metal plate 140,
negative metal plate 130, and the positive metal plate
120,then passes through the second pad hole 112 of the
substrate 110 at last to adjoin the second connecting part
of the second pin 131 which originally passes through

the second pad hole 112.The second pad holes 112 are
in interference fit with both of the second pins 131 and
the fifth pins 221.The first protrusion portion 213, the sec-
ond protrusion portion 223 and the third protrusion por-
tion 34 all abut against the insulation plate 160.Under the
abutting action of the first protrusion portion 213, the sec-
ond protrusion portion 223,and the third protrusion por-
tion 34, and the action of the interference fit of the fourth
pin 211, the fifth pin 221, and the sixth pin 301 with the
substrate 110, the position of each metal plate located
between the insulation plate 160 and the substrate 110
is more fixed and unlikely to warp, so rosin joint of the
soldering can be prevented, and the structure of the lam-
inated busbar assembly is more compact.
[0076] Similarly:
The fourth pin 211 passes through the first pad hole 111
to adjoin the first connecting part of the first pad 121 there-
in and be fixed. The sixth pin 301 passes through the
third pad hole 113 to adjoin the third connecting part of
the third pin 141 and be fixed.
[0077] Combined power transistor assembly 400:
The first power transistor 420 is served as the first con-
trollable switching element and connected between the
positive input terminal and the three-phase output termi-
nal. The first seventh pin 421 of the first power transistor
420 passes through the first pad hole 111 to adjoin the
first connecting part of the first pin 121 therein and is
fixed. The second seventh pin 421 of the first power tran-
sistor 420 passes through the third pad hole 113 to adjoin
the third connecting part of the third pin 141 therein and
is fixed.
[0078] The second power transistor 430 is served as
the second controllable switching element and connect-
ed between the negative input terminal and the three-
phase output terminal. The first eighth pin 431 of the sec-
ond power transistor 430 passes through the second pad
hole 112 to adjoin the second connecting part of the sec-
ond pin 131 therein and is fixed. The second eighth pin
431 of the second power transistor 430 passes through
the third pad hole 113 to adjoin the third connecting part
of the third pin 141 therein and is fixed.
[0079] Capacitor array 500:
The capacitor array is served as a filter assembly and
connected between the positive input terminal and the
negative input terminal. The first pole pin 542 passes
through the first pad hole 111 to adjoin the first connecting
part of the first pin 121 therein and is fixed. The second
pole pin 552 passes through the second pad hole 112 to
adjoin the second connecting part of the second pin 131
therein and is fixed.
[0080] In the production procedure of the AC motor
controller in this embodiment, since the pins of the circuit
element4, input bus plate 2, and output bus plate3all pass
through the pad holes from the first side of the substrate
110, one merely to place the input bus plate 2, the output
bus plate3and the combined power transistor assembly
400, and the capacitor array 500 and then compress the
pins of the components to pass through the pad hole
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group of the substrate 110 in one time. Then the tin sol-
dering process is performed on the protruding connecting
parts at the second side of the substrate 110 and pins in
one-off manner, in that way the processing and produc-
tion of the AC motor controller is completed efficiently
and quickly. Similarly, the laminated busbar assembly is
also applicable to other electronic control devices exclud-
ing the AC motor controller.
[0081] Referring to FIG. 14, FIG. 14 is an electrical
schematic view of the AC motor controller. The power
unit is provided with two DC power supply terminals in-
cluding a positive DC power supply terminal B+ and a
negative DC power supply terminal B-, which respective-
ly receive the positive direct current and negative direct
current output by the storage battery. The power unit is
provided with three current output terminals, which re-
spectively correspond to the three phases of U, V, W of
the motor, and are used to output current to the three-
phase of the motor.
[0082] The first pin 121 and the seventh pin 421 of the
first power transistor 420 are both connected to the pos-
itive DC power supply terminal B+. The first pole pin 542
of the capacitor 530 is connected to the positive DC pow-
er supply terminal B+.
[0083] The second pin 131 and the drain terminal of
the eighth pin 431 of the second power transistor 430 are
both connected to the negative DC power supply terminal
B-. The second pole pin 552 of the capacitor 530 is con-
nected to the negative DC power supply terminal B-.
[0084] Three drain terminals of seventh pins 421 are
connected to three phases U, V, and W, respectively.
Three source terminals of eighth pins 431 are connected
to three phases U, V, and W, respectively. The U-phase
sixth pin 311 is at U-phase. The V-phase sixth pin 321
is at V-phase. The W-phase sixth pin 331 is at W-phase.

Example of the manufacturing method of the laminated 
busbar assembly:

[0085] Referring to FIG. 4 and 12, FIG. 12 is an ex-
ploded view showing the structure of an AC motor con-
troller based on the laminated busbar assembly 1.Since
the structure of the laminated busbar assembly 1 is de-
scribed in detail when the first and second objectives of
the present invention are described, and the AC motor
controller is based on the laminated busbar assembly 1,
the steps of the manufacturing method of the AC motor
controller is explained as follows.
[0086] Taking substrate 110 as a foundation of the
processing, first insulation piece 151 is laminated on the
first side (lower side shown in FIG. 12) of the substrate
110, and the positive metal plate 120 is laminated under
the first insulation piece 151. The first pin 121 of the pos-
itive metal plate 120 passes through the avoiding hole
group of the first insulation piece 151, and finally passes
through the first pad hole 111 of the substrate 110.
[0087] Second insulation piece 152 is laminated under
the positive metal plate 120, and the negative metal plate

130 is laminated under the second insulation piece 152.
The second pin 131 of the negative metal plate 130 pass-
es through the avoiding hole groups of the second insu-
lation piece 152,the positive metal plate 120, and the first
insulation piece 151, and finally passes through the sec-
ond pad hole 112 of the substrate 110.
[0088] Third insulation piece 153 is laminated under
the negative metal plate 130, and the output current metal
plate 140 is laminated under the third insulation piece
153. The third pin 141 of the output current metal plate
140 passes through the avoiding hole groups of the third
insulation piece 153, the negative metal plate 130, the
second insulation piece 152, the positive metal plate 120,
and the first insulation piece151, and finally passes
through the third pad hole 113 of the substrate 110.
[0089] Fourth insulation piece 154 is laminated under
the output current metal plate 140, and insulation plate
160 is laminated under the fourth insulation piece 154.
[0090] Input bus plate 2 is arranged under the insula-
tion plate 160, and the fourth pin 211 and the fifth pin 221
of the input bus plate 2 pass through the avoiding hole
group of the laminated busbar assembly 1 and then pass
through the pad hole group.
[0091] Output bus plate 3 is arranged under the insu-
lation plate 160, and the sixth pin 301 passes through
the avoiding hole group of the laminated busbar assem-
bly 1 and then passes through the pad hole group.
[0092] Combined power transistor module 400 is con-
figured under the insulation plate 160, and the seventh
pin 421 and the eighth pin 431 of the combined power
transistor module 400 pass through the avoiding hole
group of the laminated busbar assembly 1 and then pass
through the pad hole group.
[0093] Capacitor array 500 is configured under the in-
sulation plate 160, and the first pole pin 542 and second
pole pin552 pass through the avoiding hole group of the
laminated busbar assembly 1 and then pass through the
pad hole group.
[0094] The laminated busbar assembly 1, the com-
bined power transistor module 400, and the capacitor
array 500 assembled together are subjected to reflow
soldering. Meanwhile, respective pins and the substrate
110 are connected according to the wirings of the elec-
trical schematic diagram shown in FIG. 14 to form a cir-
cuit.
[0095] To conclude, it should be noted that the above
descriptions are merely the preferred embodiments of
the present invention and are not intended to limit the
present invention. For those skilled in the art, the present
invention may have various changes and variations, for
example, the laminating order of the positive metal plate
120, the negative metal plate 130, and the output current
metal plate 140 can be interchanged, or equivalent inter-
changes such as: the lateral side of the transverse plate
522 is changed from the first end of the capacitor groove
521 to the second end of the capacitor groove 521, there-
by the transverse extension portion 543is transferred
from the positive copper plate 540 to the negative copper

17 18 



EP 3 389 151 B1

11

5

10

15

20

25

30

35

40

45

50

55

plate 550 etc.

Industrial application

[0096] The AC motor controller, the laminated busbar
assembly, and the manufacturing method thereof of the
present invention are applicable to electrical applica-
tions. When the products and methods of the present
invention are applied, the processing of the AC trans-
former is completed by two steps: passing the first pin of
the positive metal plate, the second pin of the negative
metal plate, the third pin of the output current metal plate,
the controllable switching element assembly, and the fil-
ter element assembly through the pad hole group of the
substrate, and then performing soldering in one-off man-
ner, so the production is efficient and has good expansi-
bility.

Claims

1. A laminated busbar assembly (1), comprising:

a substrate (110), wherein the substrate (110)
is provided with a pad hole group, the pad hole
group is electrically connected to copper pour in
the substrate (110), the pad hole group and the
copper pour constitute wirings, the pad hole
group comprises a first pad hole (111), a second
pad hole (112), and a third pad hole (113);
a positive metal plate (120) being a layer of the
laminated busbar assembly (1), wherein
the positive metal plate (120) is provided with a
first pin (121), the positive metal plate (120) is
arranged on a first side of the substrate (110),
the first pin (121) passes through the first pad
hole (111), and a first connecting part is config-
ured at a second side of the substrate (110) by
the first pin (121); the second side is opposite
to the first side;
a negative metal plate (130) being a layer of the
laminated busbar assembly (1), wherein
the negative metal plate (130) is provided with
a second pin (131), the negative metal plate
(130) is arranged on the first side of the substrate
(110), the second pin (131) passes through the
second pad hole (112), and a second connecting
part is configured at the second side of the sub-
strate (110) by the second pin (131); and
an output current metal plate (140), wherein the
output current metal plate (140) is provided with
a third pin (141), the output current metal plate
(140) is arranged on the first side of the substrate
(110), the third pin (141) passes through the third
pad hole (113), and a third connecting part is
configured at the second side of the substrate
(110) by the third pin (141);
wherein the substrate (110), the positive metal

plate (120), the negative metal plate (130), and
the output current metal plate (140) are arranged
in a laminated manner, the first connecting part
is connected to the third connecting part through
an intermediate substance, the second connect-
ing part is connected to the third connecting part
through the intermediate substance, and the first
connecting part is connected to the second con-
necting part through the intermediate sub-
stance; the intermediate substance is a power
transistor or a capacitor;
an insulation layer group, the insulation layer
group is arranged on one side of each of the
substrate (110), the positive metal plate (120),
the negative metal plate (130), and the output
current metal plate (140);
pins of a circuit element (4) pass through the
pad holes from the first side of the substrate
(110).

2. The laminated busbar assembly according to claim
1 further comprising an avoiding hole group, wherein
the avoiding group is arranged on the positive metal
plate (120), the negative metal plate (130), the output
current metal plate (140), and/or the insulation layer
group;
the first pin (121), the second pin (131), and/or the
third pin (141) pass through the avoiding hole group.

3. The laminated busbar assembly according to claim
2 further comprising an insulation plate (160), where-
in the insulation plate (160), the substrate (110), the
positive metal plate (120), the negative metal plate
(130), the output current metal plate (140), and the
insulation layer group are arranged in the laminated
manner, and the insulation plate (160) is located at
an outermost end away from the substrate (110); and
the avoiding hole group is also arranged on the in-
sulation plate (160).

4. The laminated busbar assembly according to claim
3, wherein
the first pin (121), the second pin (131), and the third
pin (141) are arranged on a side of the avoiding hole
group.

5. The laminated busbar assembly according to any of
claims 1 to 4 further comprising:

a positive bus plate (210), wherein the positive
bus plate (210) is provided with a fourth pin
(211), the fourth pin (211) passes through the
first pad hole (111) and adjoins the first connect-
ing part;
a negative bus plate (220), wherein the negative
bus plate (220) is provided with a fifth pin (221),
the fifth pin (221) passes through the second
pad hole (112) and adjoins the second connect-
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ing part; and
an output bus plate (3), wherein the output bus
plate (3) is provided with a sixth pin (311), the
sixth pins (311) passes through the third pad
hole (113) and adjoins the third connecting part.

6. The laminated bus bar assembly according to claim
5, wherein
The positive bus plate (210) is provided with a first
protrusion portion (213) located between the fourth
pin (211);
The negative bus plate (220) is provided with a sec-
ond protrusion portion (223) located between the fifth
pin (221);
the output bus plate (3) is provided with a third pro-
trusion portion (34) located between the sixth pin
(311).

7. An alternating current (AC) motor controller, com-
prising a laminated busbar assembly according to
any one of claims 1-6, a plurality of controllable
switching element assemblies (400), and a filter el-
ement assembly (500);
a controllable switching element assembly is con-
nected between the first connecting part and the third
connecting part, another controllable switching ele-
ment assembly is connected between the second
connecting part and the third connecting part; the
element filter assembly (500) is connected between
the first connecting part and the second connecting
part.

Patentansprüche

1. Laminierte Sammelschienenanordnung (1), umfas-
send:

ein Substrat (110), wobei das Substrat (110) mit
einer Dämpfungsgliedlochgruppe versehen ist,
die Dämpfungsgliedlochgruppe elektrisch mit
Kupferguss in dem Substrat (110) verbunden
ist, die Dämpfungsgliedlochgruppe und der
Kupferguss Verdrahtungen bilden, die Dämp-
fungsgliedlochgruppe ein erstes Dämpfungs-
gliedloch (111), ein zweites Dämpfungsglied-
loch (112) und ein drittes Dämpfungsgliedloch
(113) umfasst; wobei eine positive Metallplatte
(120)
eine Schicht der laminierten Sammelschienen-
anordnung (1) ist, wobei
die positive Metallplatte (120) mit einem ersten
Stift (121) versehen ist, die positive Metallplatte
(120) auf einer ersten Seite des Substrats (110)
angeordnet ist, der erste Stift (121) durch das
erste Dämpfungsgliedloch (111) verläuft und ein
erster Verbindungsteil an einer zweiten Seite
des Substrats (110) durch den ersten Stift (121)

konfiguriert; wobei die zweite Seite der ersten
Seite gegenüber liegt; wobei eine negative Me-
tallplatte (130) eine Schicht der laminierten
Sammelschienenanordnung (1) ist, wobei
die negative Metallplatte (130) mit einem zwei-
ten Stift (131) versehen ist, die negative Metall-
platte (130) auf der ersten Seite des Substrats
(110) angeordnet ist, der zweite Stift (131) durch
das zweite Dämpfungsgliedloch (112) verläuft
und ein zweiter Verbindungsteil an der zweiten
Seite des Substrats (110) durch den zweiten
Stift (131) konfiguriert ist; und
eine Ausgangsstrommetallplatte (140), wobei
die Ausgangsstrommetallplatte (140) mit einem
dritten Stift (141) versehen ist, wobei die Aus-
gangsstrommetallplatte (140) auf der ersten
Seite des Substrats (110) angeordnet ist, der
dritte Stift (141) durch das dritte Dämpfungs-
gliedloch (113) verläuft, und ein dritter Verbin-
dungsteil an der zweiten Seite des Substrats
(110) durch den dritten Stift (141) konfiguriert
ist; wobei das Substrat (110), die positive Me-
tallplatte (120), die negative Metallplatte (130)
und die Ausgangsstrommetallplatte (140) auf ei-
ne laminierte Weise angeordnet sind, wobei der
erste Verbindungsteil mit dem dritten Verbin-
dungsteil durch eine Zwischensubstanz verbun-
den ist, der zweite Verbindungsteil über die Zwi-
schensubstanz mit dem dritten Verbindungsteil
verbunden ist, und der erste Verbindungsteil
über die Zwischensubstanz mit dem zweiten
Verbindungsteil verbunden ist; die Zwischen-
substanz ein Leistungstransistor oder ein Kon-
densator ist; eine Isolationsschichtgruppe, wo-
bei die Isolationsschichtgruppe auf einer Seite
jeweils des Substrats (110), der positiven Me-
tallplatte (120), der negativen Metallplatte (130)
und der Ausgangsstrommetallplatte (140) ange-
ordnet ist;
Stifte eines Schaltungselements (4) von der ers-
ten Seite des Substrats (110) durch die Dämp-
fungsgliedlöcher verlaufen.

2. Laminierte Sammelschienenanordnung nach An-
spruch 1, ferner umfassend eine Vermeidungsloch-
gruppe, wobei die Vermeidungsgruppe auf der po-
sitiven Metallplatte (120), der negativen Metallplatte
(130), der Ausgangsstrommetallplatte (140)
und/oder der Isolationsschichtgruppe angeordnet
ist;
der erste Stift (121), der zweite Stift (131) und/oder
der dritte Stift (141) durch die Vermeidungslochgrup-
pe verlaufen.

3. Laminierte Sammelschienenanordnung nach An-
spruch 2, ferner umfassend eine Isolationsplatte
(160), wobei die Isolationsplatte (160), das Substrat
(110), die positive Metallplatte (120), die negative
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Metallplatte (130), die Ausgangsstrommetallplatte
(140) und die Isolationsschichtgruppe auf eine lami-
nierte Weise angeordnet sind, und sich die Isolati-
onsplatte (160) an einem äußersten Ende von dem
Substrat (110) entfernt befindet; und
die Vermeidungslochgruppe ebenfalls auf der Iso-
lierplatte (160) angeordnet ist.

4. Laminierte Sammelschienenanordnung nach An-
spruch 3, wobei
der erste Stift (121), der zweite Stift (131) und der
dritte Stift (141) auf einer Seite der Vermeidungs-
lochgruppe angeordnet sind.

5. Laminierte Sammelschienenanordnung nach einem
der Ansprüche 1 bis 4, ferner umfassend:

eine positive Sammelschienenplatte (210), wo-
bei die positive Sammelschienenplatte (210) mit
einem vierten Stift (211) versehen ist, wobei der
vierte Stift (211) durch das erste Dämpfungs-
gliedloch (111) verläuft und an den ersten Ver-
bindungsteil angrenzt;
eine negative Sammelschienenplatte (220), wo-
bei die negative Sammelschienenplatte (220)
mit einem fünften Stift (221) versehen ist, wobei
der fünfte Stift (221) durch das zweite Dämp-
fungsgliedloch (112) verläuft und an den zwei-
ten Verbindungsteil angrenzt; und
eine Ausgangssammelschienenplatte (3), wo-
bei die Ausgangssammelschienenplatte (3) mit
einem sechsten Stift (311) versehen ist, wobei
der sechste Stifte (311) durch das dritte Dämp-
fungsgliedloch (113) verläuft und an den dritten
Verbindungsteil angrenzt.

6. Laminierte Sammelschienenanordnung nach An-
spruch 5, wobei

die positive Sammelschienenplatte (210) mit ei-
nem ersten Vorsprungsabschnitt (213) verse-
hen ist, der sich zwischen dem vierten Stift (211)
befindet;
die negative Sammelschienenplatte (220) mit
einem zweiten Vorsprungabschnitt (223) verse-
hen ist, der sich zwischen dem fünften Stift (221)
befindet;
die Ausgangssammelschienenplatte (3) mit ei-
nem dritten Vorsprungabschnitt (34) versehen
ist, der sich zwischen dem sechsten Stift (311)
befindet.

7. Wechselstrom- (AC-) Motorsteuervorrichtung, um-
fassend eine laminierte Sammelschienenanord-
nung nach einem der Ansprüche 1 bis 6, mehrere
steuerbare Schaltelementanordnungen (400) und
eine Filterelementanordnung (500);
wobei eine steuerbare Schaltelementanordnung

zwischen dem ersten Verbindungsteil und dem drit-
ten Verbindungsteil verbunden ist, eine andere steu-
erbare Schaltelementanordnung zwischen dem
zweiten Verbindungsteil und dem dritten Verbin-
dungsteil verbunden ist; die Elementfilteranordnung
(500) zwischen dem ersten Verbindungsteil und dem
zweiten Verbindungsteil verbunden ist.

Revendications

1. Ensemble de barres omnibus stratifiées (1),
comprenant :

un substrat (110), ledit substrat (110) étant doté
d’un groupe de trous de pastille de soudage, le
groupe de trous de pastille de soudage étant
raccordé électriquement à du cuivre coulé dans
le substrat (110), le groupe de trous de pastille
de soudage et la coulée de cuivre constituant
des câblages, le groupe de trous de pastille de
soudage comprenant un premier trou de pastille
de soudage (111), un deuxième trou de pastille
de soudage (112) et un troisième trou de pastille
de soudage (113) ; une plaque métallique posi-
tive (120) étant
une couche de l’ensemble de barres omnibus
stratifiées (1),
ladite plaque métallique positive (120) étant do-
tée d’une première broche (121), la plaque mé-
tallique positive (120) étant agencée sur un pre-
mier côté du substrat (110), ladite première bro-
che (121) passant à travers le premier trou de
pastille de soudage (111), et une première partie
de raccordement étant conçue sur un second
côté du substrat (110) par la première broche
(121) ; ledit second côté étant opposé au pre-
mier côté ; une plaque métallique négative (130)
étant
une couche de l’ensemble de barres omnibus
stratifiées (1),
ladite plaque métallique négative (130) étant do-
tée d’une deuxième broche (131), la plaque mé-
tallique négative (130) étant agencée sur le pre-
mier côté du substrat (110), ladite deuxième bro-
che (131) passant à travers le deuxième trou de
pastille de soudage (112), et une deuxième par-
tie de raccordement étant conçue sur le second
côté du substrat (110) par la deuxième broche
(131) ; et
une plaque métallique de courant de sortie
(140), ladite plaque métallique de courant de
sortie (140) étant dotée d’une troisième broche
(141), ladite plaque métallique de courant de
sortie (140) étant agencée sur le premier côté
du substrat (110), ladite troisième broche (141)
passant à travers le troisième trou de pastille de
soudage (113), et une troisième partie de rac-
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cordement étant conçue sur le deuxième côté
du substrat (110) par la troisième broche (141) ;
ledit substrat (110), ladite plaque métallique po-
sitive (120), ladite plaque métallique négative
(130) et ladite plaque métallique de courant de
sortie (140) étant agencés d’une manière stra-
tifiée, la première partie de raccordement étant
raccordée à la troisième partie de raccordement
par l’intermédiaire d’une substance intermédiai-
re, la deuxième partie de raccordement étant
raccordée à la troisième partie de raccordement
par l’intermédiaire de la substance intermédiai-
re, et ladite première partie de raccordement
étant raccordée à la deuxième partie de raccor-
dement par l’intermédiaire de la substance
intermédiaire ; ladite substance intermédiaire
étant un transistor de puissance ou un
condensateur ; un groupe de couches isolantes,
ledit groupe de couches isolantes étant agen-
cées sur un côté de chacun du substrat (110),
de la plaque métallique positive (120), de la pla-
que métallique négative (130) et de la plaque
métallique de courant de sortie (140) ;
lesdites broches d’un élément de circuit (4) pas-
sant à travers les trous de pastille de soudage
à partir du premier côté du substrat (110).

2. Ensemble de barres omnibus stratifiées selon la re-
vendication 1, comprenant en outre un groupe de
trous d’évitement, ledit groupe d’évitement étant
agencé sur la plaque métallique positive (120), la
plaque métallique négative (130), la plaque métalli-
que de courant de sortie (140) et/ou le groupe de
couches isolantes ;
ladite première broche (121), ladite deuxième bro-
che (131) et/ou ladite troisième broche (141) passant
à travers le groupe de trous d’évitement.

3. Ensemble de barres omnibus stratifiées selon la re-
vendication 2, comprenant en outre une plaque iso-
lante (160), ladite plaque isolante (160), ledit subs-
trat (110), ladite plaque métallique positive (120), la-
dite plaque métallique négative (130), ladite la pla-
que métallique de courant de sortie (140) et ledit
groupe de couches isolantes étant agencés de ma-
nière stratifiée, et ladite plaque isolante (160) étant
située au niveau d’une extrémité la plus à l’extérieur
éloignée du substrat (110) ; et
ledit groupe de trous d’évitement étant également
agencé sur la plaque isolante (160).

4. Ensemble de barres omnibus stratifiées selon la re-
vendication 3,
ladite première broche (121), ladite deuxième bro-
che (131) et ladite troisième broche (141) étant agen-
cées sur un côté du groupe de trous d’évitement.

5. Ensemble de barres omnibus stratifiées selon l’une

quelconque des revendications 1 à 4, comprenant
en outre :

une plaque de bus positive (210), ladite plaque
de bus positive (210) étant dotée d’une quatriè-
me broche (211), ladite quatrième broche (211)
passant à travers le premier trou de pastille de
soudage (111) et étant contiguë à la première
partie de raccordement ;
une plaque de bus négative (220), ladite plaque
de bus négative (220) étant dotée d’une cinquiè-
me broche (221), ladite cinquième broche (221)
passant à travers le deuxième trou de pastille
de soudage (112) et étant contiguë à la deuxiè-
me partie de raccordement ; et
une plaque de bus de sortie (3), ladite plaque
de bus de sortie (3) étant dotée d’une sixième
broche (311), ladite sixième broche (311) pas-
sant à travers le troisième trou de pastille de
soudage (113) et étant contiguë à la troisième
partie de raccordement.

6. Ensemble de barres omnibus stratifiées selon la re-
vendication 5,

ladite plaque de bus positive (210) étant dotée
d’une première partie en saillie (213) située en-
tre la quatrième broche (211) ;
ladite plaque de bus négative (220) étant dotée
d’une deuxième partie en saillie (223) située en-
tre la cinquième broche (221) ;
ladite plaque de bus de sortie (3) étant dotée
d’une troisième partie en saillie (34) située entre
la sixième broche (311).

7. Dispositif de commande de moteur à courant alter-
natif (CA), comprenant un ensemble de barres om-
nibus stratifiées selon l’une quelconque des reven-
dications 1 à 6, une pluralité d’ensembles d’éléments
commutateurs pouvant être commandés (400), et
un ensemble d’éléments filtres (500) ;
un ensemble d’éléments commutateurs pouvant
être commandés étant raccordés entre la première
partie de raccordement et la troisième partie de rac-
cordement, un autre ensemble d’éléments commu-
tateurs pouvant être commandés étant raccordés
entre la deuxième partie de raccordement et la troi-
sième partie de raccordement ; l’ensemble filtre
d’éléments (500) étant raccordé entre la première
partie de raccordement et la deuxième partie de rac-
cordement.
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